Suppose G = (V, E) is a graph in which every vertex v E V is associated with a cost c(v). This paper studies the weighted independent perfect domination problem on G, i.e., the problem of finding a subset D of V such that every vertex in V is equal or adjacent to exactly one vertex in D and ~{c(v) : v E D} is minimum. We give an O(IVIIEI) algorithm for the problem on cocomparability graphs. The algorithm can be implemented to run in O(IVI 2'3r) time. With some modifications, the algorithm yields an O(IV 1 + IEI) algorithm on interval graphs, which are special cocomparability graphs.
Introduction
A dominating set of a graph G = (V, E) is a subset D of V such that every vertex not in D is adjacent to some vertex in D. The concept of domination in graph theory arises naturally from the facility location problem in operations research. Depending on the different requirements of various location problems, domination has many variants, e.g., independent domination, connected domination, total domination, edge domination, k-domination, and perfect domination.
A perfect dominating set of a graph G = (V,E) is a subset D of V such that every vertex not in D is adjacent to exactly one vertex in D. The perfect domination problem is to find a minimum-sized perfect dominating set. Suppose that every vertex v E V is associated with a cost c(v) and every edge e E E has a cost c(e). The weighted perfect domination problem is to find a perfect dominating set D such that its total cost
c(D) = ~{c(v):v E D} + ~-~{c(u,v):u ~ D,v E D, and (u,v) E E}
is minimum. Note that the perfect domination problem is just the weighted perfect domination problem with c(v) = 1 for each vertex v and c(e) = 0 for each edge e. Yen and Lee [20] proved that the perfect domination problem is NP-complete for bipartite graphs and chordal graphs. They also gave linear time algorithms for the weighted perfect domination problem on trees [20] and series-parallel graphs [21] .
Yen [19] and Yen and Lee [22] A comparability graph is a graph G = (V, E) whose vertex set has a transitive ordering, i.e., an ordering of V into 1, 2,..., n such that i < j < k,(i,j) E E, and (j,k) E E imply (i,k) E E.
Cocomparability Graphs
(TO)
There is an o(IvI 2) algorithm [17] to test if a graph is a comparability graph. In the case of a positive answer, the algorithm produces a transitive ordering. A cocomparabiIity graph is the complement of a comparability graph, or, equivalently, if its vertex set has a cocomparability ordering, which is an ordering of V into 1, 2,..., n such that
i < j < k and (i,k) E E imply (i,j) E E or (j,k) E E.
(CCO)
In this section we assume that G = (V, E) is a cocomparability graph with a given cocomparability ordering. For technical reasons, we add two isolated vertices 0 and 7z + 1 with c(0) = c(n + 1) = 0 to G to obtain a new cocomparability graph, which for simplicity, we again call as G with a cocomparability ordering 0, 1, 2,..., n, nq-1. Note that D is an independent perfect dominating set of the original graph if and only if D U {0,n + 1} is an independent perfect dominating set of the new graph. For convenience we need the following notation, where v is a vertex: lV(v) = {u e V: (u,v) 9 E}. 
d-(v)--IN-[vii.
Theoreml D = {0 = v0 < va < v2 < ... < vr < v~+l -n+l} is an independent perfect dominating set of a cocomparability graph G if and only if the following three conditions hold for all 1 < i < n + t.
(1) high(v,_l ) < vi.
(e) v,_~ < low(v,). (8) {x e Y : v,_~ <_ x < v,} is the disjoint union of g+[vi_~] and
g-[yd.
Proof. Suppose D is an independent perfect dominating set of G.
(1) Suppose high(v;_a) _> vi. Note that vi # high(vi_a), since D is independent. Then v,-1 < vi < high(vi_x). By (CCO), either (vi_l,v/) E E or (v/, high(v/_1)) E E. The former case contradicts the assumption that D is an independent set. The latter case contradicts the fact that a vertex not in D is adjacent to exactly one vertex in D. So high(v/_1) < vl.
(2) Suppose vi-1 >_ low(v/). Note that low(v/) # vi-1, since D is independent. Then low(v,) < v/_~ < v,. By (CCO), either (low(vl), v/-a) E E or (vi-a, vi) E E. The former case contradicts the fact that a vertex not in D is adjacent to exactly one vertex in D. The latter case contradicts the assumption that D is an independent set. So vi-1 < low(v/).
(3) For any vertex x such that vi-1 < x < vi, we claim that x is adjacent to vi-1 or v,. By the definition of perfect domination, x is adjacent to exactly one vj. Ifj > i, then x < vl < vj and (x, vj) E E and (x, vi) ~ E. By (CCO), (v,,vj) E E, which contradicts the assumption that D is an independent set. Ifj < i-1, then vj < Vi_l < x, and(vj,x) E E and (vi_l,x) ~ E. By (CCO), (vj, vi_~) E E, a contradiction again. So x is adjacent to vi-1 or v,. This, together with (1) and (2), implies (3).
Conversely, suppose conditions (1) to (3) hold. For any vertex x not in D, assume v;-1 < x < vi. First, by (3), x is adjacent to exactly one of vi-1 and vi. Suppose x is adjacent to some other vj with j -1 k i or j + 1 .< i --1. Ifj --1 _> i, then tow(vj) _< x < vi _< vj-1, which contradicts (2). If j + 1 < i -1, then high(vj) k x > V~_l k Vj+l, which contradicts (1).
Q.E.D.
Theorem 1 can be rewritten in the following form, which is more useful in designing an efficient algorithm to solve the weighted independent perfect domination problem on cocomparability graphs. Working from Theorem 2, we can derive the following algorithm for finding a weighted independent dominating set of a cocomparability graph. 
Interval Graphs
An interval graph is a graph each of whose vertices can be associated with an interval in the real line so that two vertices are adjacent in the graph if and only if the corresponding intervals intersect. Interval graphs can be recognized in linear time. If the graph is an interval graph we can get the set of intervals also within the same bound [10] .
Domination and its variants in interval graphs have been studied extensively [3, 4, 5, 11, 14, 15, 16, 18] . The following vertex ordering methodology is of particular interest from our point of view. Theorem 6 suggests the following algorithm for the weighted independent perfect domination problem on interval graphs.
Algorithm WIPD-I. Find a minimum weighted independent perfect dominating set of an interval graph.
Input. An interval graph G = (V, E) with an interval ordering 0, 1,..., n, n+ 1, in which each vertex v is associated with a weight c(v). Output. A minimmn weighted independent perfect dominating set D of G. Method.
1. find the set C of all vertices having consecutive neighborhoods; 2.
cost ( Q.E.D.
